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1. THE PURPOSE OF THIS GUIDE 



Incroducing ihc subject of digical compucers into the high schools involves 
knowledge, materials, and points of view chat are at present not normally part 
of the training of the high school nuthematics teacher. In order that the subject 
be introduced as widely and rapidly as po^ible, an in-service training program 
is necessary. Teachers must acquire an understanding of the new concepts to use 
them effectively and confidently in the classroom. 

The purpose of this Study Guide is to aid the teacher in acquiring a 
familiarity with digital computer concepts or to further his knowledge of the 
field. The concept of an algorithm is strc^sscd in the suggested materials, since 
it is basic to the mathematical solution of many problems. An algorithm is a 
list of instructions specifying a 6nite sequence of operations whose execution 
will yield the answer to a particular problem or class of problems. Algorithms 
may be stated m diagrammatic form or as computer programs, The programs 
are themselves st*quences of operati ^ns for computer prcKessing. Oillcges are 
stressing the algorithmic approach to mathematics, Tlius, it is importanr that 
the high sch{x>l student ntudy this concept, whether he writes computer programs 
or not. 

The use of this Guide should not prc^cludc the use of other sources of in- 
formation. For example, the teacher would profit from a course in computer 
programmmg, preferably taught at a college. In such a course he would normally 
gain lahirutory experience with a computer. While contact with the computer 
ts not essential to an understanding of the use of the machine, it |;reatly en- 
hances the trammg. In the event the teacher cannot conveniently enroll in a 
college course to strengthen his study program, he is urged to seek computer 
time at a nearby college or at a government or industrial research organization. 

Professional and scientific organiarations, specifically the Association for 
Computing Machinery, are excellent sources of additional information and ad- 
vice on professional, educational, and v(x:ational aspects of computing Members 
of IcKal chapters of this organization are usually very helpful in providing advice 
and even computer demonstrations. Further information is available, for ex- 
ample, by writing to 

Association for Computing Machinery 
21 1 East 43 Street 
New York !7, N, Y. 

This Ciuidc may also starve school libraries and mathtmafics clubs in building 
a collection of digital computer reference materials. 
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2, DIGITAL COMPUTER TOPICS 



This Guide has been wricceu tu answer three questions about digital com- 
puting and related mathematics: 

a. WJwt are the important topics to be studied? 

b. In what order should these be studied? 

c. Where can information be found on these topics? 

Several copies arc suggested as basic to an understanding of digital com- 
puters. The first five of these, described in the next paragraph, have bt*en in- 
tentionally <)rdered as they are. If this order is followed, a continuity will be 
developed that should aid the beginner in this study. These five topics are 
considered fundamental to a thorough study of the held. The final three topics, 
described later, may be studied in any sequence and are of le*sser importance. 

The references begin with material on The Katun' and Or^amzatson of 
Df^ttal CnmputLf\.^ The capabilities of computers, the manner in which they 
are organized, and the means whereby information is stored in them are con- 
sidered. When preparing a problem for computer solution, it is necc^ssary to 
formulate an algorithm, This process, termed ProhLm Avalyus. includes stating 
the problem, selecting a method, analysing and visualizing it as a step-by-step 
sequence of operations. In this latter process, emphasis is placed on a flow-chart 
representanun, i e.. a diagram displaying the scxjuence of operations com- 
prising a procedure. The sc»!ected references stress this approach. Computer pro- 
grams are wnrren m various programming languages. Some of these languages 
consist ()f sfatemenrs in a notation similar to mathematical formulas and are 
termed Al^nftthfuii Imu^nui^cs, References are given ur specific languages of 
this type. The use of appr«)priate problems for the expression of computer con- 
cepts is an essential part uf a course in computers. As Acidinofusl So/^rccs of 
ProhUms. material is selected that cimtains fully-worked problems for the class- 
room, showing the relation between aigorithms and computer programs. In 
order to understand the nature of the problems that computers can solve, a 
MMt.K'mutn \ nf Cnmpi(tJt!un must be considered. Reference's describe systems 
of numerathm. computer arithmetic, appnjximations. and methods in arithmetic 
for the solution of pnjblems too difficult to solve by classical mathematics. These 
five topics Li)nstitute the concepts that should he studied in sequence. 

There are many Apphiuiinm of dmpincr Systems in a variety of fields. 
Material here includes readings in such fields as engineering, physics, be- 
havioral sciences. law. etc.. for the enrichment of a teacher's backgniUHv loPi- 
pidii'T Opt fMttfU. flu- manner in which a computer operates to S4)lve a problem, 
is described m the next set of references. iX'tails of the instructicm-by-instruction 
execution of a program and the manner of pnjgramming at this level of detail 
are considered. The final group of materials offers Nan'tvchnual and lisaorkal 
Vu'u^ nf ihc Cnvipi4tir Vuld. providing popularizc^d or hist4>ricai literature. 
Thc^e references do not necessarily probe deeply into particular topics. Thcnie 
thrc^» topics are umsidered of less importance than the five mentioned earlier. 



Mfahu^ea phraj^es in these para^jraphs arc useii as ttjpita) hvAdin^s in the Ixxiy of this Guide. 
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Several topicji arc excluded from this Guide because they arc nut directly 
related to the concepts discussed. These include circuit design, Buulean algebra, 
and circuit coiripDnents. 

3. ORGANIZATION OF THE GUIDE 

T aid in the scudy of each fi)pic, the Guide cate^^orizc^ suitable references. 
Eaci % classified as iturraf. pvfiphcral, or adufit tJ: 

a. A uunal rcftrffu-f is one containing material bearing directly on the 
topic and embracing the concepts described here. This cype of reference is 
further tiassihed: 

A primary central reference is one which is exfHrcted in be of greatest 

value to mosf hi^h sch(K>l mathematics teachers. 

A M'i f^fiJar) central reference is one of less value to teachers. 

b. A pcnp/nral rvjervncv is one in which the material is specialized or not 
central tt) the topic but touches upon it, or is somewhat broader in scope than the 
topic here defined, 

c. An udianctii rvfcrt'tuc contains material centni! to the topic but which 
is written at a higher or more theoretical level. 

At the end of the Study Ciuide, all b(K)ks are listed alphabetically by author. 
It is recognized that the list is not exhaustive. Suggesticms for appropriate 
additions are welcomed. 
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I. NATURE AND ORGANIZATION OF COMPUTERS 

The manner in which a computer is organized, with consideration of major 
elements. 

Central (Primary) References 

Leeson and DiMiTRY, Bask Programming Concepts, Ch. 1, pp, 1-9 
Sherman, Programming and Coding Digiuil Computers, Ch. 3, pp. 

41-47; pp. 65 
Smith, Computer Programming Concepts, Ch. 1 
Von Neumann, The Computer and the Brain, pp. 1-38 

Central (Secondary) References 

Leeson and Dimitry, Basic Programming Concepts, Ch. 2, pp. 10-21 
NCTM, Computer Oriented Mathematics, Ch. 2, pp. 19-27 

Periphcnl References 

Greenbhrger (editor). Management and the Computer of the Future, 
Part 6, pp. 221-248 

II. PROBLEM ANALYSIS 

Formulation of a methixl (algorithm) with emphasis on a flow-chan 
representation. 

Central (Primary) References 

Ardhn, An Introduaion to Digital Computing, Ch, 4, pp. 46-52 
Caller, The Language of Computers 

NCTM, Computer Oriented Mathematics, pp. 4-18, 59 101, 120-137 
Organic K, A FORTRAN Primer, pp. 31-80 
Organick, A MAD Primer, pp. 43-87 

Sherman, Programming and Coding Digital Computers, Ch. 2, pp. 

17-40 

Smith, Computer Programming Concepts, Ch. 2 

Peripheral References 

BoRKO, Computer Applications in the Rchavioi^l Sciences, pp, 114-118 
Fpoese, Introduction to Programming the IBM 1620, pp. 15-16 
Greenberc;er (edj. Management and the Computer of the Future, 
Part 5, pp. 191-193; p. 211 

Advanced References 

Arden, An Introduction to Digital Computing 

Trakhtpnbrot, Algorithms and Automatic Computing Machines 

III ALLrtJRlTHMIt; LANGUAGE 

Intrcxluction to specific languages. 
Central ( Primary i References 

ALGOL 

Andersen, Introduction to ALGOL 60 
Baumann et al. Introduction to ALGOL 
McCracken, a Guide to ALGOL Programming 
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FORTRAN 

Harris, FORTRAN 11 and IV Programming 
Mccracken, A Guide to FORTRAN Programming 
Okcanick. a FORTRAN Prtmer 

Smith, Computer Programming Concepts, Ch. 3, pp. 12-16; Ch. 4-9 
Smith and Johnson. FORTRAN Autotester 
OTHERS 

Caller. The Langtiage of Computers (simplified version of MAD) 
ORCANfCJC, A MAD Primer 

Central (Secondary) References 
ALGOL 

Sherman. Programming and Coding Digital Computers, Ch. 14 
FORTRAN 

CoLMAN AND Smallwood. Computer Language 
Germain, Programming the IBM 1620, Ch. 8-9 (GOTRAN) 
Leefon and Dimitry. Basic Programming Concepts and the IBM 

1620 Computer, pp. 174-220 
Mccracken and Dorn. Numerical Methods and FORTRAN Pro- 
gramming, Ch. 1,7, 9. and Appendix 1 
Sherman, Programming and Coding Digital Computers, Ch. 14 
OTHERS 

McGee, The Formulation of Data Prot^ing Problems for Com- 
puters ( in ALT. Vol. 4, pp. 3-21 ) (COBOL) 
NCTM, Computer Oriented Mathematics, Ch. 2 ( hypothetical 
language ) 
Peripheral References 
FORTRAN 

BORKO, Computer Applications in the Behavioral Scient^, Ch. 7, 

pp. 124-132 

Leeson and DiMm?Y, Basic Programming Concepts and the IBM 
1620 Computer, pp. 326-353 
Advanced References 
ALGOL 

Dijkstra. a Primer of ALGOL 60 Programming 
FORTRAN 

McCracken and Dorn, Numerical Methods and FORTRAN Pro- 
gramming, Ch. 2-6, S, 10, 1 i 
OTHER 

Arden, An Introduction to Digital Computing (MAD) 

IV. ADDITIONAL SOURCES OF PROBLEMS 

Mathematical problems displayed with algorithmic language programs for 
their soSutiun. 

Central (Primary) References ' 

Arden, An Introduction to Digital Computing, Ch. 4, pp. 46-52 
Galler, The Language of Computers 
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Johnston ct al, An introduction to Matheoiatics, Ch. I, pp. 46 152 
NCTiM, Computer Oriented Mathematics, Oi. 3 
Organicjc, a FORTRAN Primer, pp, 109-155 
Organick, a mad Primer, pp. 181-238 
Sherman, Programming and Coding Digital Computers 
Smith, Computer Programming Concepts, Ch. 10 { Vol. 1 ), all of Vol. 2 
Cemral fScctmdary) References 

Gruenberglr and McCracken, Introduction to Electronic Computers, 
{gix)d examples scauered throughout book, but done in 1620 machine 
code) 

Larsson, Equalities and Approximations with FORTRAN Program- 
ming, pp. 60-62; p. 104; p. 144 
Advanced References 

Arden, An Introduction to Digital Ccmpucing, Ch. 10, pp. 131-147; 
Ch. 12 18, pp. 161-344 

V MATHEMATICS OF COMPUTATION 

Numerica! methods; error analysis; approximations; computer arithmetic; 

systems of numeration. 

C;entral (Primary) References 

Arden, An Introduction to Digital Computing, Ch. 7-8, pp. 87-1 12 
HARRts, Numerical Methods Using FORTRAN, Ch. 8-9 
NCTM. 0)mputer Oriented Mathematics, Appendix A 

Central ( Scwndary ) References 

BORKO, Computer Applications in the Behavioral Sciences, Ch. 6, pp 
62-111 

NCTM, Computer Oriented >fathematics. Appendix B 
Peripheral Reference 

Froese, Introduction fo Programming the IBM 1620, pp. 11-12 
Advanced References 

Arden. An Introduction to Digital Cxsmputing, Ch. 7 H), Ch. 12-16 

Fox, Introduction to Numerical Linear Algebra 

VI APPLICATIONS OF COMPUTER SYSTEMS 

Examples of the use of computers in such fields as engineering, sixiology, 
physia, etc. 

Central (Primary) References 

Bar-Hillel, The Present Status of Automatic Translation of Lan* 

guages (in ALT, Vol. l,pp, 92-157) 
fiORKO, Computer Applications in the Behavioral Sciences, Ch. 4. 9, 

10, n. 14,23, 24 

GoTi.iEB, General'purpose programming for business applications < in 

ALT, Vol l,pp, 1-42) 
Green, Digital Computers in Research, Ch. 8-13 

Lav^lor. Information technology and the Law (in ALT, Vol 3. pp. 
299-352) 
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McGi:!:, The formulatiuo of datsi procea»a^ing prublems for computers 

(in ALT, Vol 4, pp. 1-52) 
SAMtrftf, Progranmiing computers to play games (in ALT, Vol. 1, pp. 

165-192) 

Skramsiad, Combined amitog^digital techniques in simulation (in 
ALT, Vd, 3,pp 275-298) 

P^ftphcrat References 

Gass. Recent developments in linear programming (in ALT, VoL 2, 

pp 2%. ^77) 

GrhIiNB^RGF.r, Management and the Computer of the Future, Ch. 2, 

pp. ^6-91 (dtcisinn making); Ch. i pp. 94-150 {simulatiun of human 
thinking), Ch. 4, pp. 155- P8 (information search and retrieval) 

Advanced Reference's 

BORKO, Computer Applications in the Behavioral Sciences, Ch. II, 12, 

J 5 22 

Feichnhai'M, Computers and Thought 

VIL CmiPLTTER OPERATION 

Thf manner in which a digifal computer operates to solve a problem. Ma- 
chine- langua^^e ciintcpts and pro^»ramming arc included. 

Central ( Primary ) References 

BoRKO, Computer Applications in the Behavioral Sciences, Ch. 5 
I>C)DKS, IBM 1620 Programming for Science and Mathematics, Parts 

U-IH, Appendices 

Fro^sk. Introduction to Programming the IBM 1620 (machine language 
and SPS) 

CiFRMAfN, Programming the IBM 1620 

F EESON AND DiMiTBY. Basic Programming C^jncepts and the IBM 1620 

Computer, Ch. pp, 22-175 
NCTM, Computer Oriented Mathemaiit^, Appendix A, pp. 1 38-153 
Shhkman, Programming and Coding Digital Computers, Ch. 3, pp. 

4760 

Central (Secondary; References 

ARin?N, An Introduction to Digital Computing, Ch. 1, 5. 6 
McC^oRMicK, Digital Computer Primer (h)^potheticai computer) 
MC.TM, Computer Oriented Mathematics, Ch. 2, pp. 27 40 (hypothetical 
computer) 

Smith, Computer Programming Concepts, Ch. 3 
Peripheral Rei^erences 

CODD. Multiprogramming ( in ALT, Vol. 3, pp. 78-15 ^ ) 
C;i?RTiN, Multiple computer operations ( in AIT. Vol. 4, pp. 245-303 ) 
Engi.lhart, Games that teach the fundamentals of aimputer operation 
CiRKHN, Digital Qjmputers in Rw^rch, Ch. 1 5 

CiRUENBERCFR AND Mi<;RACKEN, Introduction to Electronic Computers 
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Advanced Refereticcs 

McNaughton, The tiwory of iucomiti* a turve>' ( in ALT, Vol 2, pp. 

}7W2l) 

VIII. NON-TECHNICAL AND HISTORICAL VIEWS 
OF THE COMPUTER FIELD 
Popubrbed or historical Utcrature in the field 
Ceiural (Primary) Refereoq^ 

Bernstein, The Aomlycical Engine: Computers — Pmst« Present and 
Future 

Bo&KO, Computer Applications in the Behavioml Sciences, Ch^ 3 
(history) 

NCTM, Computer Orient Mathematia« Appendix £, pp, 198-2(X) 
(short history) 

Tompkins, Computer education ( in ALT, Vol. 4, pp. 139-168) 
Von Neumann, The Computer and the Brain, Pan 2, pp. 39*82 (the 
human nervous system) 

Central (Secondary) References 

Darnowski, Computers — Theory and Uses, Vol. 1, pp. 1-29, 61-70 

Peripheral References 

GREENaERGEK, Management and the Computer of the Future, Ch. 1, 

pp. 2-34;Ch.8,pp, 291-324 

Advanced References 

Shoulders, Micro-ciectronics using electron^beam-activated machining 
techniques (in ALT, VoL 2, pp. 137-293) 
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ANNOTATED BlBUOGRAPHY 

Alt. F. L (editor), Advgnce$ in Computens Vols, 1-4. New York: Academic 
Press. I960- 1963. The articles in these books range from introduaions for 
certain 6eids and summaries of existing work in a panicular field to quite 
ceihnital |>apefs to be read only with an appropriate background. The fol- 
iawing scleaion of twelve of these anicles has been chosen as paiticularly 
suitable for the high school teaci^r. 

BAR*HiLLEL, Y., The pr^nt sutus of automatic translacion of lan- 
guage (Vol, !• pp. 92-157), A survey of the field of transbtion of 
natural languages, e. g., French, describing the accomplishments of a 
number of workers. Some of the problems encountered in natural lan- 
guage translation are described in an appendix. 

GoTLiHH, C. General'purpwe programming for busin^« apphoi- 
tions (Vol. I, pp, M2) A rapid, extensive overview of the business 
data priKessing field containing a short intrcxluction to programming 
systems; characteristics of data prcKessing problems; typical data proc- 
essing operatit)ns (soning, merging, file handling;. 

Sami^ki., a. L., Programming computers to play games (Vol, 1, pp. 
165-192), Written in ^^neral terms without giving details of algorithms, 
this article deals primarily with computer checker-playing, although it 
also discusses several approaches to computer chess*playing, 

Gass, S. I, Recent developments in linear programming (Vol, 2, pp, 
296-377). A survey of the field of linear programming (minimization of 
a linear function of several variables over a region defined by boundaries 
specified by linear equations). Several specific Drogramming languages 
and some applications are described. 

McNAiiGHTON, R , The theory of automata, a survey (Vol. 2, pp, 379- 
421), Automata theory (excluding such f«)pits as switching theory, theory 
of aimputability, and artificial intelligence) is treated starting from a 
basic level, defining fundamental concepts, and proceeding at a level 
appropriate for most teachers. 

SHOtM.DfiRS, K. R., Micro-electronics using electron-beam-activaced ma* 
chining technique (Vol. 2, pp. 137-293). A lengthy (150 page) rc- 
pf>rt on devices that may have considerable impact on computer design 
technology. Thin film circuitry is d<^ribed in great detail with emphasis 
€}n novel manufacturing techniques. 

CODD, E F., Mulfipfogramming (Vol, 3. pp, 78-153), Multiprogramming 
is cc^ncemed with concurrency of operatii^ns within ct^puter systems. 
This article offers a thorough, relatively non^technical introduction to 
the subject. It requi/es no particular background in a specific program- 
ming language. 

Lawior, R. C., Information technology and the law (VoL 3, pp, 299- 
352), This article provides a brief look at the possible utilization of 
computers to aid in information retrieval in the field of law. In addition, 
the article shows how Supreme Court decisions might be predicted by 
the computer, using information on past decisions. 
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Skkamstad, H. K., Combmed anaIog«digieaI techniques in simuiation 
(VoL 3, pp. 275-298). Tlic kinds of problems bcsc handled on such a 
sjTstem are described; some equations are solved on each of the two 
types. Examples are given. The problems with such a system arc 
described 

CUMTIN, W. A,. Multiple computer opei^tions (VoL 4, pp. 245-303). 
A description of general concepts for the design, programming, and 
scheduling of multiple computer systems. Existing multiple computer 
systems are reviewed. 

McGee, W, C, The formulation of data processing problems for com- 
puters (VoL 4. pp. 1-52). A review of recent developments in certain 
areas of data pnKessing; the characteristics of data prcKessing languages 
(COBOL ct al), organization and description of data, and some begin- 
ning attempts at a theory of data procc^ing 

Tompkins, H. F., Computer education (Vol. 4. pp. 135-168). A descrip- 
tion of the efforts toward computer education at the college and high 
s4h<K)i levels with emphasis on the former. A few comments are given 
on programmed instruction. 

ANnKRSFN, C An Introduction to ALGOL 60. Reading, Mass,; Addison- 
Wesley, 1%4, A clear and .very brief description of the language ALGOL 
The reader is assumed to have a basic knowledge of step-by-step logical 
protc^sses and repetitive operations. The features of the language are in- 
tnxluceti gradually and in a natural and ccmvenient order. Individual features 
are illustrated well by examples. 

ARDtN. B W. An Introduction to Digital Computing. Reading. Mass.: Ad- 
dison- Wesley, 1961 This b<x)k for the scientifically-minded reader is an 
excellent introduction to digital computing About one-half of the book is 
devoted to a detailed exptisiticjn of the subject of numerical analysis. Many 
numerical techniques are illustrated by algorithms expressed in the MAD 
language. Tlie book atst) contains an excellent chapter on numerical methods 
and a final chapter which describes the programming of "a simple compiler *. 
In addition to an introduction to MAD, a basic approach to machine or- 
ganisation is given. 

Bai MANN, Fhliciano, Bauer AND Samelson, Introduction to ALGOL* 
Englewixul Clifis, N. J. Prentice-Hall, Inc., 1964. An excellent, exceptionally 
clear and concise tcxtb<K)k on the language ALGOL; well-suited for use as 
a reference work as well (includes revised report on ALGOL i)0 as ap- 
pendix). Assumes a knowledge of the basic ideas of step^by-step logical 
pnH:edurt»s and repetitive prcKesscs. 

BEKNSTtJN, J. The Analytical Engine: Computerti — Past, Present and 
Future. New Vi>rk: Random House, 1964. This highly readable little book 
( 10^ pages) first appeared as a series of articles in the New Yorker. Any 
rcas<inably literate perstm could enjoy it as popular historical background. 

BoRKo. H. (editor) Computer Applications in the Behavioral Sciences. 
Englew(x>d Cliffs, N.J.: Prentice-Hall, Inc., 1962. Although comprised prin- 
cipally of a coliettion of 17 repcms covering a wide variety of computer ap- 
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plicatioiw £o the behavioral sciences, this bot)k also contains a 140 page 
incroductiun to computing which presupposes no prior knowledge The re- 
search rcf-orts, while not easy i iding, sliould be rewarding for the teacher 
who wisiic^ to delve further ui:u any of the topics. 

CoLMAN AND Smai.lwood. Computifr Language — An Auro-inscructionai 
Introduction to FORTRAN. New York: McGraw-Hill, 1962, An intro- 
ductory manual (in a rather unusual format) to a subset of the lancuace 
FORTRAN. 

Dahnov^sK!. v. S. Computers— Theory and Uses (teaching unit and teachers* 
guide). Washington. DC: National Science Teachers Asscxiation, 1964. 
Limited editions— revised edition to be uffercxl for sak- ;ir a later date. 

DifKSTRA. E W A Primer of ALGOL 6t) Programmi g. New York. Aca- 
demic Press, 1%2. A brief, well- written, readable presentation of ALGOL 60 
to readers already familiar with some compiler language. Special features of 
the implementation of the language for ihe Mathematical Centre, Amsterdam 
are presented. 

DODKs, I A. IBM 1620 Programming for Science and Mathematics. New 
York: Hayden Bi)ok Co., 1963. Of interest primarily to those who have ac- 
cess tn a 1620 computer, this is a text in 1620 programming for g(X)d 12th 
grade students. It is not an introduction to the overall field of computing, but 
treats numerical analysis, machine language and symbilic prog unming, and 
—briefly- -FORTRAN, 

Englfbart, D. C. Games that teach the fundamentals of computer opera- 
tion, IRE Transactions, VoL E,C-iO, No. 1, March I960. This paper in- 
structs a teacher in the^rules for playing a game using up to 20 students for 
simulating various kinds of simple computer elements. Each individual 
watches the up-down hand position of one or twt> others and adjusts his hand 
pcisition to a response task which is equivalent to an AND, OR, NOT, or 
flip-flop. Counters, shift registers, and adders may be organized in this way. 

FBiGHN&AiiM AND Fhldman Computers and Thought. New York: McGraw^ 
Hill, I96i A fine collection of twenty resc^arch reports on Artificial Intelli- 
gence (programming computers to perform intellectual tasks such as Re- 
playing, theorem 'proving etc., in the same way that persons might perform 
these tasks) and Simulation of Cognitive Processes (construction of com- 
puter models to aid in understanding the information processes underlying 
human behavior ) . 

Fox. L Introduction to Numerical Linear Algebra. Oxford: Oxford Univer^ 
sity Press, 1964. A s*)und, readable account, mostly at the level of intermedi- 
ate algebra, of the numerical methods used in the solution of linear equations, 
matrix inversion, and the eigenvalue prd^Iem. 

Froese, t: Introducciun to Programming the IBM 1620. Reading, Mass.: 
Addison- Wesley, 1964, Of interest only for thtisc who have access to an IBM 
1620 computer. Emphasis on operation, feeding information into the machine, 
machine language and symbolic programming. 



61 



ERIC 



Galler, B. a. The Language of Computers. New York; McGraw-Hill, 1962. 
An exceilent introduccion to the seructure and use of a machine-indepoident 
algorithmic language (a simplified version of MAD). The language is in- 
troduced gradually* employing examples together with solutions given both 
by How-chart and MAD program. A complete answer book is available on 
request from the publisher. 

Gekmain, C, B. Programming the IBM 1620. Englewood Cliffs* N.J.: Pren- 
tice-Hall, 1962. A text for a first course in programming with emphasis upon 
the operation of the 1620 ( assumed to be available) and the use of machine 
language and symbiilic ccxiing. 

Green, B. F., Jr. Digital Computers in Research. New York. McGraw-Hill, 
1963. This book is of interest principally for the applications in Part IIL 
Many of these problems in the behavioral sciences are treated rather lightly 
and can be profitably read without attention to parts I and II. 

Greenberger, M. ( editor) Management and the Computer of the Future* 
Cambridge, Mass.: M.l.T. Press, 1962. In spite of its misleading title, this 
collectit>n of eight lectures { with accompanying discussion ) contains much 
background material of special interest to high school teacher^ and students. 
( Not a textbook. ) 

Grijfnberger and McCracken. Introduaion to Electronic Computers. 
New York: John Wiley, 1965. A good IBM 1620 machine- language program- 
ming text suitable for 1 2th grade students having access to a 1620 computer. 
A very gcx)d presentation of basic and important (but highly machine-ori- 
ented) material. 

Harris. L D. FORTRAN II and IV Programming. Columbus, Ohio: Charles 
E. Merrill, 1964. This book contains a brief introduction to FORTRAN, 
Emphasis is on a simple subset of FORTRAN. This material is reprinted in 
the same author's text, Numericai Mc'ihodf Using FORTRAN. 

Harris, L D. Numerical Methods Using FORTRAN. Columbus, Ohio: 
Charles E. Merrili, 1964. This book attempts a marriage of programming 
and numerical methcxls for the engineer or scientist. Although the presenta- 
tion of FORTRAN is quite readable, the bcxsk is primarily of interest for 
the problems in Chapters 8 and 9. 

Johnston, Price and Van Vieck. An Introduction to Mathematics, VoL 
U Parts 1 and 2. Lawrence, Katxsas; Department of Mathematics, The Uni- 
versity of Kansas, 196^, This book is part of a mathematics text for the Uni- 
versity freshman. Only pa^ 46-152 are of interest to this study guide. In 
that segment of the Ux)k the basic concepts of flow charting and program- 
ming an algorithm (in an informal language similar to ALGOL) are pre- 
sented in the context of solving systems of linear equations: 2x2, 4x5, and 
m X n. This section is recommended as an example of a quite detailed algo- 
rithmic solution of a problem, not as a text. 

Larsson, R. D. Equalities and Approximations: With FORTRAN Pro- 
gramming* New York: John Wiley and Sons, Inc., 1963. The teacher who 
knows FORTRAN can find in this btxik a few problems in mathematics 
programmed in FORTRAN ( basic formatless FORTRAN for the IBM 1620) , 



L££$ON AND DiMiTRV. Baiic Prognnnming Ginccpts and the IBM 1620 
G^mpuicr, New York: Hok Rinchaut and Winston, 1962. This text is a 
complete treatment of programming the 1620 with detailed emphasis on 
machine bnguagc and symboHc coding. A brief (prtAably (oo brief for use 
by a beginner) but accurate presentation of 1620 FORTRAN 1 is given- 

McCoRMICK, M. Digital Computer Primer. New York: McGraw-Hill Book 
Co^ 1959. The person already competent in the area of programming and 
who wishes to delve into how computers work internally and how they arc 
designed can find in this book a brief treatment of arithmetic and logical 
units, input-output devices and related topics. 

Mccracken. D. D. A Guide to ALGOL Programming. New York: John 
Wiley and Sons, Inc., 1962. This is a wcli-organiiEed intnxJuaion to the 
language ALGOL, including nine-case-study examples, each carrying a prob- 
lem from the original statement through the completed ALGOL program. 

McCracken, D. a A Guide to FORTRAN Programming. New York: John 
Wiley, 1961. A briuf (88 pages) introduction to FORTRAN programming 
for the person who wants to get a rapid grasp of the language. 

Mccracken and Dorn. Numerical Methods and FORTRAN Program^ 
mmg. New York: John Wiley, I%4, A very readable book providing an 
adequate descrijjtion of FORTRAN and a good intrcxJuaion to a well^se- 
lected set of topics in numerical analysis. Aimed at under-graduatcs in science 
and engineering, many parts of the book are likely to be too advanced to 
suit the needs of the high school teacher. However, the teacher with adequate 
mathematical background will find much of the material useful for his own 
enrichment even though most of it will be beyond the reach of his students. 

National Coiincil of Teachers of Mathematics. Ojmputer Oriented 
Mathematics, An Introduction for Teachers* Washington, D.C.; N.C.TM., 
1963* This book has an excellent plan as an intrcxiuction for teachers. Its 
purpose is not to teach the idea of a computer as an end in itself, but rather 
to motivate the study of mathematics by drawing upon the appeal and power 
of computers. In order to attain this goal, certain problems of mathematics 
are selected which can be solved appropriately on a computer. Emphasis is 
placed on the organization of solutions into logical step-by-step processes, 
the use of flow-chans, and on the repetitive capabilities of computers. 

Obganick. E. 1. A FORTRAN Primer. Reading, Mass.: Addison-Wesley, 1963. 
This is one of the most complete and well-organized FORTRAN texts avail- 
able. It uses a comprehensive set of examples and drill exercises indepetxdent 
of any discipline. Its completeness and thoroughness in treating the differ- 
ences between FORTRAN processors on various machines may make this 
book more suitable for a course taught by a teacher with previous knowledge 
of FORTRAN than for self-study. 

OrganicK. E. {. A MAD Primer. Ann Arbor, Mich.: Ulrich's Btx)k Store, 1964. 
This book dcies for the MAD language precisely what the author's A FORT- 
RAN Primer does for FORTRAN. 

Sherman, P. M. Programming and Coding for Digital Computers. New 
York: John Wiley, 1%2, An excellent comprehensive S4)urce bixik of in- 
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fi)rmafic)n on basic computer concepts and on computer programming, io- 
cluding numerical xiemific applications, businej>s data pr(Kc*ssing, and non- 
numerical applications. Probably more useful to the high schiKjl teacher as 
a reference work chan as a text. 

Smith, R. E Computer Programming G)ncepts. Vol. I ( Reference material), 
Vol. 2 (Pn)biem exercises). Miimeapolis, Minn.; Control Data Corp., 1963. 
An excellent introduction to the basic concepts of computers at a level easily 
understood by high schix)! students. Emphasis is on FORTRAN as used 
with the Control Data If>0-A Cimputer. Well-selected examples with a lib- 
eral sprinkling of humor. 

Smith and JoHN^ON. FORTRAN Autotester. New York; John Wiley, 1961. 
An excellent intnxiuction to FORTRAN, particularly if a computer is not 
available for program check-out during the course of study. Minimal use of 
How-charts. Exceptionally well-suited to a brief self-instructional initiation 
to the FORTRAN language. 

Trakhthnbrot, B. a. Algorithms and Automatic Computing Machines. 
(Translafcni from the Russian edition — 19r>0). Bcmon: D. C. Heath and 
Co., 1%V This book is concerned with the theory i)f algorithms. It requires 
no specific information from other branchc*s of mathematics beyond inter- 
mediate algebra. The subject matter is deep and the treatment is rigorous, 
requiring the reader to follow a rather complex train of logical thought, but 
the author has done an excellent job of making the ideas as accessible as 
possible. The basic ideas are introduced very carefully and gradually, and 
they are very well motivated. Recommended for the teacher wht^ would like 
tn follow up some of the logical and philosophical implications of computing. 

Von Ni-rMANN, J. The Computer and the Brain, New Haven: Yale Univer- 
sity Preiis, 1958. This excellent book, although not intended as a textbook, is 
recummendcd to the teacher as an historically oriented account of the or- 
ganization of computing machines. The second part of the book discus^ 
analog<)us properties of the human nervous system. 
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